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7KLV VWXG\ SUHVHQWV JHRORJLFDO DVSHFWV RI WKH VRXWKZHVWHUQ %UD]LOLDQ $PD]RQ DQG DQDO\]HV WKH
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VWUHVV VWDWHV ,Q UHVXOWV RI WKH WHVWV ZDV REVHUYHG KLJK UHVLOLHQW PRGXOXV YDOXHV DQG ORZ YDOXHV RI
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VXVFHSWLEOH WR HQGRJHQRXV JHRORJLFDO SURFHVVHV VXFK DV YROFDQLF VHLVPLFLW\ DQG WKHUHIRUH DUH XVXDOO\
FRPSRVHGRIYHU\ROGURFNVRUVRFDOOHG%UD]LOLDQFU\VWDOOLQHEDVHPHQW ,Q%UD]LO WKHUHDUHDW OHDVW WZR
FUDWRQVQDPHO\6DQ)UDQFLVFRDQG$PD]RQZKHUH WKH VWDWHRI5RQGRQLD LV ORFDWHG7KHDQFLHQW URFNV
WKDWPDNHXSWKHIRXQGDWLRQRFFXUUHGIURPGHSRVLWVRIYDULRXVRULJLQVDQGDJHVLQFOXGLQJWKH4XDWHUQDU\
DOOXYLDOGHSRVLWVXSWRP
$FFRUGLQJ WR WKH VWXGLHV OLVWHG LQ WKH *HRORJLFDO 6XUYH\ RI %UD]LO SUHSDUHG E\ WKH %UD]LOLDQ
FRPSDQ\RI0LQHUDO5HVRXUFHV&350WKHVWDWHRI5RQGRQLDLVORFDWHGZHVWRIWKHUHJLRQNQRZQDVWKH
7DSDMRV3URYLQFHILJXUHDFFRUGLQJWRVXEGLYLVLRQGHYHORSHGE\$OPHLGDHWDODSXG*XLPDUmHV
 LV DOVR EHLQJ QDPHG DV D VXE SURYLQFH RI 0DGHLUD 7KH JHRWHFWRQLF IUDPHZRUN RI WKH
VRXWKZHVWHUQ $PD]RQ FUDWRQ ZKLFK LV LQFOXGHG LQ WKH VWDWH RI 5RQGRQLD DQG SRUWUDLWV RI VXFFHVVLYH
UHDFWLYDWLRQV UHODWHG WR RURJHQLF HSLVRGHV DV WKH SUH&DPEULDQ ZDV FRPLQJ WR DQ HQG ,Q WKH
DIRUHPHQWLRQHGSXEOLFDWLRQWKH&350DXWKRUVSURSRVHWKDWWKHLGHQWLILFDWLRQRIWKHUHJLRQDOREMHFWLVDV
IROORZV H[WHQVLYH WHFWRQLF ]RQH WKDW LQYROYHV D ODUJH VHJPHQW RI OLWKRVSKHULF GHIRUPDWLRQ LQ WKH
SRO\F\FOLF VWDJH FRPSOH[ PHWDPRUSKLF UHODWLRQVKLSV VLJQLILFDQW JUDQLWL]HG V\QWHFWRQLF PDJPD DQG
FUXVWDOUHZRUNLQJ7KHVHDUHSURGXFWVRIHYROXWLRQSURFHVVHVVXSHULPSRVHGRQWKHVHFRQGFRXUVHRIRQH






















































:LWK WKH DLPRI FRQWULEXWLQJ WRDEHWWHU XVH RISDYLQJ PDWHULDOVLQ WKH VWDWHRI 5RQGRQLD
ZDVGHVLJQHGWKLV VWXG\ ZKLFKLQFOXGHV GDWD IURPILHOG DQG ODERUDWRU\ZRUNREWDLQHG IURPDYLVLW
E\RQHRI WKH DXWKRUVLQ WKDW UHJLRQRI WKH FRXQWU\ WRSDYLQJRIDKLJKZD\%552ORWV7KXV











)HUUHLUD  DPRQJPDQ\RWKHUVPDWHULDOV IRU WKHSUHSDUDWLRQRI D IRUHFDVW VWXG\ UHVLOLHQWPRGXOXV







































7KHPHWKRGRORJ\RI ODERUDWRU\ WHVWV FRQGXFWHG IRU WKLV VWXG\YDULHG DFFRUGLQJ WR WKHPDWHULDO
DQDO\]HG ,Q WKH FDVH RI 3RUWR 9HOKR ODWHULWH DERXW RQH KXQGUHG NLORJUDPV RI PDWHULDO ZDV FROOHFWHG
7HVWV ZHUH SHUIRUPHG DW &233(  8)5- JHRWHFKQLFDO ODERUDWRU\ LQ RUGHU WR GHWHUPLQH JHRWHFKQLFDO
FKDUDFWHUL]DWLRQUHVLOLHQFHPRGXOHDQGSHUPDQHQWGHIRUPDWLRQFRQVLGHULQJVHYHUDOGLIIHUHQWVWUHVVOHYHOV
%RGLHVRIWKHWHVWSLHFHZHUHPROGHGLQWRWULSDUWLHVF\OLQGHUVZLWKFPLQGLDPHWHUDQGFP
RI KHLJKW IRU WKH UHVLOLHQW PRGXOH WHVW DQG SHUPDQHQW GHIRUPDWLRQ DQG ZHUH DGRSWHG DV WKHVH WHVWLQJ
SURFHGXUHV GHYHORSHG DW &233( 8)5- DV FDQ EH VHHQ LQ0HGLQD DQG0RWWD  DQG*XLPDUmHV

)RU HDFK WHVW ERG\ FDVW GXULQJ WKH FRPSDFWLRQ WHVW ZDV FRQGXFWHG WKH WHVW UHVLOLHQW PRGXOH
FRQVLGHULQJWKHDGGLWLRQRIWKHIROORZLQJDPRXQWVRIZDWHUPOPOPODQGPO,WZDV






 :LWK ODWHULWHVDPSOHVIURP 3RUWR 9HOKRZDVSRVVLEOH WR SHUIRUPDFRPSUHVVLRQWHVW FRPELQHG
ZLWKUHVLOLHQWPRGXOXVWHVWLQJGDWDZLFKLVSUHVHQWHGLQ7DEOH
7KH DPRXQWV RI ZDWHUXVHG DQGUHODWHG DFFUXDOVGLIIHU IURPWKH XVXDOFRPSDFWLRQ WHVWEHFDXVH
WKHPDLQ REMHFWLYHZDV WR GHILQHPRUH DFFXUDWHO\WKHRSWLPXP PRLVWXUH FRQWHQW,Q DGGLWLRQ WHVW
ERG\KLJKKXPLGLW\RIWHQKDVEURNHQGXULQJWKHWULD[LDOWHVWDIDFWZKLFKDGGVQRWKLQJWRWKLVUHVHDUFK
7KHRSWLPXP PRLVWXUH FRQWHQWWKXV REWDLQHGZDV  EXW HYHQWRPRLVWXUH FRQWHQW
RIDSHUFHQWDJH SRLQW ORZHU WKDQWKHRSWLPDOGU\EXON GHQVLW\LV YHU\ FORVH WR WKH RSWLPDO HTXLYDOHQW
)ROORZLQJDUHUHVXOWVRIWHVWVFRQGXFWHGZLWKWKHPDWHULDOVFROOHFWHG
7DEOH7HVW'DWD&RPSUHVVLRQZLWK/DWHULWH+HOGLQ3RUWR9HOKR52
7HVWERG\ :DWHUDGGHGPO +XPLGLW\RI&S 'U\GHQVLW\JFP
&3   
&3   
&3   
















)LJXUHV  WR  DUH SUHVHQWHG JUDSKV RI UHVLOLHQW PRGXOH FKDQJHV IXQFWLRQ RI FRQILQLQJ VWUHVV DQG
GHYLDWLRQVHSDUDWHO\IRUHDFKRIWKHWHVWERG\OLVWHGLQ7DEOH
7KH LQLWLDO LGHD ZDV WR DVVHVV WRJHWKHU WKH LQIOXHQFH RI PRLVWXUH RQ WKH FRPSUHVVLRQ PRGXOH
UHVLOLHQW EXW WKH ORZFRUUHODWLRQ FRHIILFLHQW REWDLQHG LQPRVW JUDSKLFVSUHYHQWV WKHLU FXUYHV DUH LQGHHG
UHSUHVHQWDWLYHRIWKHEHKDYLRURIWKHPDWHULDO7KHUHGXFWLRQLQUHVLOLHQWPRGXOXVYDOXHVRIWKHPL[WXUHV

















































































)RUUHVLOLHQWPRGXOL WHVWVWKH EUD]LOLDQ VWDQGDUGV DGRSW VL[VWDJHV RIFRQILQLQJVWUHVV
  DQGN3DDQG IRU HDFKVWDJH WKUHH VWUHVVGHYLDWLRQVıG DUHWDNHQ VXFKWKDW WKH UHODWLRQ
ıGıFDQEHDQG
$V VHHQ LQ ILJXUHV WR LQ WKHFDVHRI WHVWERG\ZLWKPORIZDWHU WKHPDJQLWXGHRI WKH
DYHUDJHYDOXHRIWKHUHVLOLHQWPRGXOHZDV03DREWDLQLQJDEHWWHUILWLQWKHPRGHOUHSUHVHQWLQJWKH
PRGXOHZKLFK YDULHV GHSHQGLQJRQ UHVLOLHQW VWUHVV GHYLDWLRQ7KLV WHVW ERG\ KRZHYHU LV SUHVHQWHGZLWK
PRLVWXUHEHORZWKHRSWLPXPZKLFKH[SODLQVLWVKLJKULJLGLW\
)RU WKHERGLHVRI WKH WHVW SLHFHPROGHGZLWKPO DQG PO RIPDJQLWXGHRI WKH DYHUDJH
YDOXH RI WKH UHVLOLHQWPRGXOHZDV 0SD VLQFH D EHWWHU ILWZDV REWDLQHG LQ WKHPRGHO RI WKHPRGXOL
ZKLFKYDULHVGHSHQGLQJRQ WKHFRQILQLQJVWUHVV7KHVHUHVLOLHQWPRGXOLYDOXHVDUHFRQVLVWHQWZLWK WKRVH
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7KH ODWHULWH VDPSOHV RI %552 ZHUH QXPEHULQJ DV 6 6 DQG 6 DQG WKHLU
UHVSHFWLYH YDOXHV RI FRPSDFWLRQ PRLVWXUH DQG EXON GU\ GHQVLW\ DUH SUHVHQWHG LQ 7DEOH  7KH WDEOH
VKRZVDOVRWKHVWDWHRIWHQVLRQVXVHGLQWKHLUWULD[LDOWHVWVRIUHSHDWHGORDGVWDNHQIRUWKHDVVHVVPHQWRIWKH
SHUPDQHQW GHIRUPDWLRQWRWDOVDPSOHV EHLQJXVHG VWUHVV VWDWHVFRPSDWLEOH ZLWK WKH YDOXHVRI
WHQVLRQVXVXDOWKHILHOGIRUFDVHRIEDVHOD\HUDQGVXEEDVHFRQVLGHULQJWKHZKHHOORDGSDWWHUQWI
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7DEOH9DOXHVRIPRLVWXUHDQGFRPSDFWLRQGHQVLW\LQ$SSDUHQW'U\%552ODWHULWHV

0DWHULDO 7HVW 6WUHVVN3D ZFS ȖVJFPıG ı
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
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    
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    
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
     
     
6     
    




7KHSHUPDQHQWFKDQJHRIVWUDLQRYHU WKHF\FOHVRI ORDGDSSOLFDWLRQ LVVKRZQLQ)LJXUHV
DQGIRUGHSRVLWVRIODWHULWHV66DQG6UHVSHFWLYHO\7KHFXUYHVKDYHVLPLODUVKDSHVZLWK
YHU\ UDSLG JURZWK WR WKH LQLWLDO  F\FOHV LQ JHQHUDO DQG WKHQ WHQGLQJ WR D FRQVWDQW YDOXH DV WKH
QXPEHURIORDGDSSOLFDWLRQVLQFUHDVHV
,QDOO WULDOV WKH VWURQJ LQIOXHQFHRI VWUHVV VWDWH LV HYLGHQWDQG LQ WKHFDVHRI ODWHULWHGHSRVLWRI









UHSUHVHQWLQJ WKH SHUPDQHQW GHIRUPDWLRQV DUH YHU\ VLPLODU DOPRVW RYHUODSSLQJ LQGLFDWLQJ WKDW WKH

























)LJXUH  ,W ZDV SRVVLEOH WR SHUIRUP RQHPRUH WHVW WKDQ IRU WKH 6 GHSRVLW 7KLV ZDV WKH WK WHVW









FDQ EH FRQVLGHUHG DV SHUPLVVLEOH  PP 7KDW LV HYHQ LQ GLVDGYDQWDJHRXV FRQGLWLRQV WKH PDWHULDO
































RIPRLVWXUHRQ WKHFRPSDFWLRQRU WRWDOSHUPDQHQWGHIRUPDWLRQRI WKHPDWHULDOZLWKDOO WHVWVFRQGXFWHG
ZLWKWKHVDPHVWDWHRIWHQVLRQıG ı N3D
7KH VHFRQG WHVW VKRZQ LQ )LJXUH  FRUUHVSRQGV WR WKH PDWHULDO FRPSDFWHG DW RSWLPXP
PRLVWXUH FRQWHQW DQG VKRZHG WRWDO SHUPDQHQW GHIRUPDWLRQ RI  PP WR  F\FOHV RI ORDG
DSSOLFDWLRQ WKXV YHU\ ORZ 7KH PRLVWXUH FKDQJHV PDGH  ZHUH YHU\ VPDOO PDLQO\ EHFDXVH LW ZDV QRW
SRVVLEOHWRVKDSHRWKHUWHVWERG\ZLWKKLJKHUKXPLGLWLHV
$QDO\]LQJ)LJXUHZHFDQREVHUYHWKDWWKHFXUYHVREWDLQHGWHQGWREHSDUDOOHOWRHDFKRWKHUDV



























7KH UHVXOWV VKRZ WKDW WKH UHVLOLHQW PRGXOH RI 3RUWR 9HOKR DFKLYHV UDQJHV EHWZHHQ  DQG
03DIRUYDULRXVVWUHVVVWDWHVFRQVLGHUHGDQGIRUPRLVWXUHFRQWHQWFORVHWRRSWLPDO7KHVHYDOXHVFDQ
EH FRQVLGHUHG KLJK DQG FRQVLVWHQW ZLWK YDOXHV REWDLQHG IRU VLPLODU VRLOV FRQILUPLQJ RQFH DJDLQ WKH
VXLWDEOHPHFKDQLFDOEHKDYLRURIWKLVPDWHULDO
7KHSHUPDQHQWGHIRUPDWLRQFXUYHVRIODWHULWHV%552VKRZDKLJKUDWHRILQFUHDVHXQWLOD











*XLPDUmHV $ & 5  8P PpWRGR PHFDQtVWLFR ± HPStULFR SDUD D SUHYLVmR GD GHIRUPDomR
SHUPDQHQWHHPVRORVWURSLFDLVFRQVWLWXLQWHVGHSDYLPHQWRV´'RFWRUDO7KHVLV&LYLOHQJLQHHULQJ
SURJUDP±&233(8)5-5LRGH-DQHLUR
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0HGLQD-H0RWWD/0*GD0HFkQLFDGRVSDYLPHQWRV(GLomR,6%15LR
GH-DQHLUR
0RWWD /0 0pWRGR H GLPHQVLRQDPHQWR GH SDYLPHQWRV IOH[tYHLV FULWpULR GH FRQILDELOLGDGH H
HQVDLRVGHFDUJDVUHSHWLGDV'RFWRUDO7KHVLV&LYLOHQJLQHHULQJSURJUDP±&233(8)5-5LRGH
-DQHLUR
6DQWRV - ' *  &RQWULEXLomR DR HVWXGR GRV VRORV ODWHUtWLFRV JUDQXODUHV FRPR FDPDGD GH
SDYLPHQWR'RFWRUDOWKHVLV&LYLOHQJLQHHULQJSURJUDP±&233(8)5-5LRGH-DQHLUR
9HUWDPDWWL (  &RQWULEXLomR DR FRQKHFLPHQWR JHRWpFQLFR GH VRORV GD DPD]{QLD FRP EDVH QD
LQYHVWLJDomR GH DHURSRUWRV H PHWRGRORJLD 0&7 H UHVLOLHQWH 'RFWRUDO WKHVLV $UHD RI DLU
WUDQVSRUW,7$6mR-RVpGRV&DPSRV63
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